Effect of inhibitors on polyphosphate metabolism in the yeast Saccharomyces cerevisiae under hypercompensation conditions.
After re-inoculation of the yeast Saccharomyces cerevisiae from phosphate-deficient to complete medium, the total content of polyphosphates increased tenfold during 2 h (hypercompensation), but the content of certain fractions increased differently. The content of acid-soluble polyphosphate increased to the maximal extent. The ratio of the activities of two exopolyphosphatases also changed in the cytosol. Activity of a low molecular weight exopolyphosphatase (40 kD) decreased almost twice, whereas activity of a high molecular weight exopolyphosphatase (830 kD) increased tenfold. Cycloheximide blocks the increase in activity of high molecular weight exopolyphosphatase and hence, under these conditions the latter is synthesized de novo. Inhibitors of energy metabolism and cycloheximide, an inhibitor of protein synthesis, differently influence accumulation of certain polyphosphate fractions under hypercompensation conditions. The effect of iodoacetamide, an inhibitor of glycolysis, on any fraction is negligible, while cycloheximide suppresses accumulation of only polyP4 fraction associated with the cell envelope and bafilomycin A1, an inhibitor of vacuolar H+-ATPase, suppresses accumulation of polyP3 fraction. The protonophore carbonyl cyanide p-(trifluoromethoxy)phenylhydrazone (FCCP) to variable extent inhibits accumulation of all the fractions. Analysis of the effect of inhibitors on accumulation of polyphosphates under hypercompensation conditions confirms various localization, heterogeneity, and multiplicity of the routes of biosynthesis of certain fractions of these macroergic phosphorus compounds and also suggests interrelation between their biosynthesis and the gradient of H+ electrochemical potential.